We conducted a systematic chart review to identify all infants with fi bromatosis colli who had been seen at Children's Hospital in Boston from January 1999 through December 2004. We found 7 such cases, which involved 4 boys and 3 girls, aged 1 to 3.5 weeks at presentation. We compiled information on each patient's birth history, presenting signs and symptoms, signifi cant medical history, imaging fi ndings, management, follow-up, and outcome. Six of the 7 patients presented with a neck mass, and the remaining patient presented with neck "fullness." Five patients developed torticollis at some point. All patients were treated conservatively with physiotherapy. Five patients experienced a complete resolution of signs and symptoms, and the other 2 experienced improvement. Based on our fi ndings, we recommend that early management of fi bromatosis colli include observation and physiotherapy to prevent or reverse torticollis and the craniofacial asymmetry that can result. Similarly attractive is the opportunity that physiotherapy provides for parents to involve themselves in the care of their newborn. It is important, therefore, to quickly identify fi bromatosis colli as such in order to avoid unnecessary expenditures of resources and to promptly begin conservative treatment.
Introduction
Fibromatosis colli is a rare, benign, congenital fi brous tumor of the sternocleidomastoid muscle that occurs in infants. It typically presents as a palpable mass in the anterior neck over the sternocleidomastoid muscle. The mass is typically not present at birth, but it appears within the fi rst few weeks of life, and it may enlarge over the ensuing weeks. 1 The worldwide prevalence of fi bromatosis colli is estimated at about 4 in every 1,000 live births. 2 No other cause of neck masses in the perinatal period is as common.
Also known as sternocleidomastoid tumor of infancy and pseudotumor of infancy, fi bromatosis colli is the major cause of congenital muscular torticollis, which over time may lead to facial and cranial asymmetry. 3 Tightening of the sternocleidomastoid muscle results in torticollis in 14 to 20% of cases. 1 In 80% of cases, the size of the lesion gradually decreases and completely resolves by the second year. 1 Some lesions, however, persist for years and may require surgical intervention. 1, [3] [4] [5] [6] [7] Diagnosis requires differentiating fi bromatosis colli from a malignancy or congenital anomaly that could require early surgical intervention. 8, 9 We conducted a retrospective study of the clinical presentation of fi bromatosis colli, the importance of the physical examination and imaging studies in its diagnosis, and the benefi ts of conservative treatment in its management.
Patients and methods
We performed a systematic chart review to identify all infants who had been diagnosed with fi bromatosis colli in the Department of Otolaryngology and Communication Enhancement at Children's Hospital in Boston from January 1999 through December 2004. We found 7 such cases, which involved 4 boys and 3 girls, aged 1 to 3.5 weeks at presentation. We compiled information on each patient's birth history, presenting signs and symptoms, signifi cant medical history, imaging fi ndings, management, follow-up, and outcome (table). All patients had been treated conservatively with physiotherapy.
Results
Six of the 7 patients presented with a neck mass; the other had neck "fullness." Six patients had a right-sided lesion, and 1 had a left-sided lesion. The lesions were mobile with the sternocleidomastoid muscle. They ranged in size from 2 × 1 cm to 3 × 3 cm.
Patients with a signifi cant medical history included 1 patient with positional plagiocephaly, 1 with a cleft palate and cephalohematoma, and 1 with hip dysplasia. Signs and symptoms appeared within 2 months of birth in all patients.
Five patients developed torticollis at some point. Four patients had a decreased range of motion in the neck; 3 of these cases were associated with torticollis.
In 5 patients, ultrasonography was the initial radiologic modality; 3 of them underwent additional imaging to further evaluate the lesion. The 2 patients who did not undergo ultrasonography fi rst underwent CT instead. Two patients underwent MRI as a follow-up study; 1 of them underwent a neck MRI while undergoing a head MRI to evaluate a separate condition. Finally, 1 patient was imaged by x-ray to determine if her torticollis was the result of a cervical spine defect (it was not). Regardless of the type of imaging, the studies typically showed a noncystic, heterogeneous, isodense mass or enlargement within the boundaries of the sternocleidomastoid muscle.
All patients underwent physiotherapy. During followup, patients showed general improvement in signs and symptoms after 2 to 3 months of therapy.
Discussion
Fibromatosis colli tumors are characterized by the deposition of benign spindle fi broblasts and collagen around decomposing multinuclear muscle fi bers. 10, 11 They are frequently discovered within the fi rst 8 weeks after birth. Fibromatosis colli is slightly more common in boys than girls; male:female ratios of 4:3, 3:2, and 7:3 have been reported. 3, 10 Our fi ndings were consistent in this regard.
The most common presenting manifestation of fibromatosis colli is the presence of a fi rm, nontender, spindle-shaped nodule, usually in the distal one-third of the sternocleidomastoid muscle. Fibromatosis colli affects the right side in approximately 75% of cases; These masses are attached to or located within the body of the sternocleidomastoid muscle, and they are mobile beneath the skin. In our study, only 1 case manifested as an enlargement or fullness of the sternocleidomastoid muscle rather than as a discrete mass. Fibromatosis colli lesions attain maximum size within the fi rst month after onset, and most of them gradually regress thereafter, although some lesions are progressive and cause facial and skull deformities. 12 Grossly, the head of the neonate may be tilted toward the affected side, and there may be a concomitant chin rotation to the contralateral shoulder secondary to sternocleidomastoid muscle contracture. 13 Torticollis was seen in 5 of our 7 patients (71.4%), which is a considerably higher rate than the 14 to 20% reported by Crawford et al. 1 The twisted position of the neck may lead to positional plagiocephaly and facial asymmetry. 3 Additionally, facial asymmetry may be caused by direct traction on the muscular architecture of the face. 5 The factors that predispose affected patients to long-term deformity have not yet been defi ned.
There is little agreement about the pathophysiology of fi bromatosis colli. This lack of consensus stems primarily from the variable natural history of this condition. Diffi cult delivery has been implicated in the development of these lesions. There are well-established associations between fi bromatosis colli and a breech presentation, forceps delivery, and primiparous birth. 5 According to one report, lesions develop during intrauterine growth in approximately 25% of cases, possibly as a result of intrauterine crowding. 4 Fibromatosis colli has been found in newborns following cesarean birth, and there has been an association between fi bromatosis colli and several other congenital lesions, including hip dysplasia, as was present in 1 of our patients. 3, 13 In our study, however, only 2 of the 7 cases were associated with a diffi cult delivery; 1 required the use of a vacuum extraction, and 1 was associated with cephalopelvic disproportion. Overall, it has been diffi cult to identify the mechanism by which diffi cult deliveries lead to fi bromatosis colli. One possible cause is venous outfl ow obstruction in the muscle, either during delivery or during intrauterine development; the working hypothesis is that impaired venous outfl ow in the sternocleidomastoid muscle can lead to local edema, degeneration of muscle fi bers, and ultimately fi brosis of the muscle. 14 Support for this theory has been found in experimental studies on surgical specimens and in the canine model. 14 The differential diagnosis of pediatric neck masses is extensive and certainly beyond the scope of this discussion. However, fi bromatosis colli may be safely diagnosed on the basis of the lesion's natural history and clinical presentation. 13 No other entity presents so soon after birth with the anatomic specifi city and physical characteristics of fi bromatosis colli. Moreover, our exhaustive review of the modern literature failed to fi nd any recorded case of a malignancy arising in the sternocleidomastoid muscle of a neonate. Nevertheless, it is of paramount importance that fi bromatosis colli be differentiated at the time of diagnosis from other conditions such as neuroblastoma, rhabdomyosarcoma, and fi brosarcoma.
The diagnosis is facilitated by radiographic means. Most recent studies have shown that ultrasonographic examination is suffi ciently sensitive and specifi c to make the diagnosis (fi gure 1). Indeed, Maddalozzo and Goldenberg reported that ultrasonography was 100% sensitive for diagnosis when fi bromatosis colli was suspected. 8 More complicated presentations, however, necessitate US: enlargement of the right Improved neck SCM; x-ray: no bony abnormality mobility of the cervical spine the use of CT or MRI (fi gure 2). Several groups have recently advocated the use of fi ne-needle aspiration biopsy to make a defi nitive tissue diagnosis. 10, 15 While this is certainly preferable to an open biopsy, it should be reserved for cases in which imaging studies are equivocal or when a lesion fails to resolve spontaneously.
Fibromatosis colli has been managed both conservatively and with surgical intervention. Many studies have shown that 80 to 90% of patients respond to conservative management with physiotherapy. 2 Traditional management has consisted of observation with massage and active and passive stretching. A study by Do addressed the length of time physiotherapeutic intervention was required to achieve a resolution of symptomatic fi bromatosis colli; the author determined that when physiotherapy was begun within the fi rst 4 months after the onset of fi bromatosis colli, resolution occurred in approximately 3 to 4 months. 3 However, other authors have recommended that children be treated conservatively for at least 12 months, 7 and some authors even recommend continuation of physiotherapy into the school years because torticollis has been shown to occasionally occur long after resolution of the mass. 1, 16 In terms of surgical intervention, tenomyotomy has been practiced for 2 millennia, but it should be reserved for progressive cases and for cases that remain refractory to conservative treatment after 1 year. 3, 7 In conclusion, we recommend that early management of fi bromatosis colli include observation and physiother- apy to prevent or reverse torticollis and the craniofacial asymmetry that can result. Conservative management is clearly preferable to any surgical intervention in this population, particularly in light of the probability of spontaneous resolution. Similarly attractive is the opportunity that physiotherapy provides for parents to involve themselves in the care of their newborn. It is important, therefore, to quickly identify fi bromatosis colli as such in order to avoid unnecessary expenditures of resources and to promptly begin conservative treatment.
